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Laparoscopic repair (LR) of abdominal aortic aneurysms (AAAs) has been developed as a less invasive alternative to
open repair. LR in the setting of diseased (ectatic, aneurysmal, calciﬁed) aortic bifurcation or common iliac arteries
(CIAs) is more challenging than LR of AAAs limited to the infrarenal aorta. In such cases, a bifurcated graft is
necessary with an increased procedural time, more blood loss, and challenging distal anastomoses. We here present
a new surgical technique using a custom-made bitubular graft (BTG), which allows LR of AAAs with diseased aortic
bifurcation or CIAs while performing an aorto-aortic LR. During the same or a later intervention, covered stent grafts
can be distally mated with the BTG using percutaneous femoral accesses to treat an extension of the disease to the
aortic bifurcation and/or the CIAs. The BTG represents an interesting option for patients subjected to LR and
presenting with an AAA associated with ectatic/aneurysmal proximal CIAs or heavily calciﬁed aortic bifurcation. (J
Vasc Surg 2013;58:254-7.)Despite technical improvements of endovascular aneu-
rysm repair, conventional repair (CR) remains the most
durable treatment for abdominal aortic aneurysms (AAAs).1
In the current period, twomain types of CR can be performed
depending on aortic anatomy, (1) straight aorto-aortic tube
graft and (2) bifurcated aorto-bi-iliac or bifemoral repairs.
Laparoscopic repair (LR) of AAAs has been described as a
less invasive technique of CR2,3 with long-term results compa-
rable to open repair.3 Although straight tube graft is consid-
ered the simplest option,2-6 a bifurcated graft is usually
needed in cases of AAAs extended to the aortic bifurcation
and/or common iliac arteries (CIAs), combined aortoiliac
occlusive disease, or failed distal aortic anastomosis. Hybrid
repairs associating a tube graft with an endograft in such
challenging cases have been reported,7 but imply additional
costs and insertion of large sheaths through the femoral
arteries. We here present a new technique of LR for AAAs
using a custom-made bitubular graft (BTG), which allows
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The purpose of this technique is to create a custom-
made tube graft including two proximal sealing zones for
covered stents intended to land distally in the iliac arteries
(Fig 1).
Two bifurcated surgical grafts are necessary. In our
practice, we use bifurcated Dacron grafts (Gelsoft Plus;
Vascutek-Terumo, Inchinnan, Scotland), but polytetra-
ﬂuoroethylene grafts (W. L. Gore and Assoc., Flagstaff,
Ariz) can also be used. The two grafts can be slightly
different in diameter (62 mm difference between iliac
limbs) if there is a need to accommodate graft diameter
between the proximal and the distal aortic necks. The two
iliac limbs of both surgical grafts are cut 1 or 2 cm below
the bifurcation of the main body, depending on the length
of the infrarenal aorta. One graft is then inverted upside-
down, and both grafts are connected together ex vivo,
one limb with another, using 4-0 polypropylene running
sutures (Prolene; Ethicon, Brussels, Belgium). Both main
bodies are cut in a way to obtain a graft whose total length
would be at least as long as the aortic segment intended to
be replaced. We elect to keep a proximal main body long
enough to facilitate later insertion of a proximal stent graft
in case of proximal late failure.8 In contrast, the distal main
body is cut short. Finally, a tube graft including two tubular
segments within its mid-part is created, namely the BTG.
These two tubular segments constitute proximal landing
zones to allow later insertion of two covered stents (one
on each side).
The surgical procedure includes two main steps. The
ﬁrst step is an aorto-aortic tube graft LR using the BTG.
Our technique of laparoscopic aorto-aortic tube graft repair
Fig 1. Ex-vivo preparation of the bitubular graft (BTG). Two Dacron bifurcated surgical grafts (one 18-  9-mm graft
and one 20-  10-mm graft) are cut 1 to 2 cm below the bifurcation and one graft is inverted upside-down (A). Both
grafts are connected together ex-vivo, one limb with another, using running sutures (B and C). The ﬁnal BTG includes
two proximal sealing zones for covered stent grafts (D).
Fig 2. Intraoperative view of laparoscopic abdominal aortic aneurysm (AAA) repair using a bitubular graft (BTG).
Following the proximal anastomosis (A), the BTG is cut at the level of the main body of the distal bifurcated graft (B).
The distal anastomosis is performed (C), and the ﬁnal aspect of the bitubular repair is shown (D).
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a usual fashion by performing end-to-end proximal and
distal aortic anastomoses (Fig 2).
The second step consists of implanting distal covered
stents between the tubular portions of the BTG andthe CIAs. During the same or a later intervention, both
common femoral arteries are percutaneously punctured
in a retrograde fashion. A 10F introducer is placed in each
femoral artery. A 0.035-inch 180-cm-long hydrophilic
guidewire (Terumo Europe, Leuven, Belgium) is pushed
Fig 3. This patient presented with an abdominal aortic aneurysm (AAA) (A) extended to the left common iliac artery
(CIA) (B, arrow). The use of a bitubular graft (BTG) allowed performing an aorto-aortic repair instead of an aorto-bi-
iliac repair. Computed tomography scan with three-dimensional reconstruction shows the ﬁnal aspect of the repair
including the two covered stent grafts (C).
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Medical Inc, Bloomington, Ind) angiography catheter is
used to catheterize selectively a tubular portion of the
BTG. Retrograde angiography is performed to ensure the
good position of each wire in a tubular portion of the
BTG. Following this, covered self-expanding stent grafts
(Fluency Plus; Bard, Tempe, Ariz; or Viabahn; Gore Inc,
Flagstaff, Ariz) are positioned on each side. Proximally,
stent grafts mate with the tubular segments of the BTG
and land distally within a healthy portion of the CIAs,
thereby bridging the distal anastomosis and the aortic bifur-
cation. Stent grafts are oversized 1 to 2 mm compared with
the tubular portion of the surgical graft to achieve satisfac-
tory proximal sealing. After stent graft deployment, comple-
tion angiography is performed to ensure patency of the
repair. Femoral puncture sites are closed using Angioseal
8F vascular closure devices (St. Jude Medical, St. Paul,
Minn).
DISCUSSION
The BTG technique allows larger use of aorto-aortic
repair when an LR is decided to treat an AAA. In the
current practice, laparoscopic tube graft repair2,3 is usually
considered technically simpler than bifurcated graft repair.
Tube graft is a more straightforward technique with
a unique large distal anastomosis and less pelvic dissection.
In contrast, bifurcated repair is generally considered to be
associated with a risk of venous and/or ureteral injury,9
increased operative time and blood loss,4-6 and more chal-
lenging distal anastomoses.2,3
Despite advantages of tube graft repair, bifurcated graft
is still considered necessary when the aortic bifurcation
and/or CIAs are aneurysmal, ectatic, or calciﬁed. A bifur-
cated repair provides a durable treatment against a potential
source of late aneurysmal and/or occlusive disease of the
aortoiliac segment. When others10,11 tried to deﬁne indica-
tions of bifurcated repairs in the setting of aneurysmal orectatic CIAs, they concluded that bifurcated repair is rec-
ommended when (1) CIA diameter is >25 mm or (2)
when CIA diameter is comprised between 18 and 25 mm
if the patient’s life expectancy is >8 years,10,11 and this is
also our current practice.
In our opinion, the BTG technique simpliﬁes the
laparoscopic management of AAAs with diseased aortic
bifurcation or CIAs. Therefore, we recommend its use
in cases where a bi-iliac repair is usually performed,10,11
especially in two main situations: (1) cases mandating
replacement of ectatic/aneurysmal CIAs cited above, and
(2) cases where the distal aortic anastomosis is rendered
difﬁcult due to heavy calciﬁcations or thrombus at the level
of the aortic bifurcation. The presence of heavy calciﬁca-
tions can be anticipated by the analysis of the preoperative
noncontrast computed tomography scan. Major calciﬁca-
tions of the terminal aorta (>50% of the aortic diameter)
could represent an interesting indication of the BTG. In
such cases, we remove calciﬁcations of the terminal aorta
and perform the distal anastomosis, knowing that it can
be further excluded by the covered stent grafts landing
within the BTG. This avoids redoing the distal anastomosis
or converting the repair to a bifurcated bypass in case of
bleeding at the distal anastomosis level or iliac dissection,
which would be associated with an increased clamping
time and prolonged lower limb ischemia. Of note, the
BTG technique could also be used during a challenging
open AAA repair.
Three main anatomical limitations have to be cited
when using the BTG technique: (1) there should not be
a large diameter discrepancy between the proximal and
the distal aortic neck, (2) the distance between the two
CIA ostias should allow to sew the largest commercially
available bifurcated aortic grafts (24-mm diameter) and
perform a unique distal anastomosis, and (3) two adequate
sealing zones are needed within the distal CIAs (tubular
portion of 10 mm in length) to avoid covering the
Table. Comparison of device costs in our country between the use of a tube graft in combination with an endograft and
a BTG with two covered stent grafts
Tube graft þ endograft Cost BTG þ covered stent grafts Cost
Tube grafta 541,01V First bifurcated grafta 762,97V
Endograft main bodyb 3390,52V Second bifurcated grafta 762,97V
Contralateral limb extensionb 1068,25V First covered stent graftc 797,25V
Ipsilateral limb extensionb 1068,25V Second covered stent graftc 797,25V
Total 6068,03V Total 3120,44V
BTG, Bitubular graft.
aGelsoft Plus; Vascutek-Terumo, Inchinnan, Scotland.
bZenith LP; Cook Medical Inc, Bloomington, Ind.
cFluency Plus; Bard, Tempe, Ariz.
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should not be used in patients with severe occlusive or
aneurysmal disease of distal CIAs. Regarding distal CIA
diameter, although the maximal diameter of current
commercially available self-expanding covered stents is
13.5 mm, limb extensions of endografts could be used
for larger distal diameters.
To date, we have used the BTG technique in three
cases of LR for AAAs. Ex vivo creation of the BTG took
20, 15, and 15 minutes, respectively. Aortic clamping
time was 80, 70, and 110 minutes, respectively. Endovas-
cular stent graft placement duration was 40, 35, and 50
minutes, respectively. Total operative time was 300, 270,
and 280 minutes, respectively, which compares favorably
with published data regarding laparoscopic AAA repair.2,3
Blood loss was 900, 400, and 700 mL, respectively. The
three procedures were technically successful. There was
no perioperative mortality or morbidity. Duration of hospi-
talization was of 5 days for the three patients. All patients
had an excellent recovery with return to general diet
at postoperative day 2 and ambulation at postoperative
day 3. Although the durability of the iliac repair remains
in question since it combines a CR and an endovascular
repair, postoperative computed tomography scan showed
satisfactory results for up to 1-year follow-up (Fig 3).
In the endovascular era, the BTG technique allows
the hybrid repair of several challenging AAA cases and
might increase technical success of LR for AAAs extending
distal to the aortic bifurcation. Currently, early and late fail-
ures of CR of AAAs are largely treated using endovascular
stent grafts.7,8 However, the additional cost of an endovas-
cular stent graft should be balanced with the cost of two
covered stent grafts and an additional bifurcated surgical
graft (Table). The extra time involved in the creation of
the BTG (15 to 20 minutes) is avoided if another surgical
team prepares the graft ex vivo while another one performs
the laparoscopic approach to the AAA, and this is our
current practice. In our opinion, the BTG technique
appears to be a better option than the use of an endograft
within a conventional tube repair. Devices used are lesscostly, and sheath diameters associated with covered stent
grafts are inferior to the ones of currently available endog-
rafts. In the near future, manufactured BTG could decrease
cost, simplify the technique, and allow its widespread use.
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